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PROBLEM TO BE SOLVED: To improve operation efficiency and 
increase output by using cooling water, LNG cold, cold exhaust and 
liquid air to make cooling air of a rotor and a blade of a gas turbine 
low temperature in a low-temperature turbine power generating 
system having a combination of combined cycle power generating 
equipment, low- temperature equipment and liquid air power 
generating equipment 

SOLUTION: This combined cycle power generating equipment 1 
includes a compressor 2, a gas turbine 4, a combustor 3. and an 
exhaust heat recovery boiler 5 and the like. This system includes a 
mixer MX for mixing sucked atmospheric air of the compressor 2 
and low-temperature air from a low-temperature equipment 10, 
including a high-pressure compressor 11, an LNG evaporator 12 
and a low-temperature heat exchanger 13, and some of the 
obtained low-temperature air is supplied to the combustor 3, the 
residue being subjected to air bleed to be supplied to an air cooler 
AC1. The bleed air from the power generating equipment 1 is 
cooled by the LNG evaporator 12 of the low-temperature equipment 
10 and tlien is liquefied by an expansion turbine 16 and a 
condenser 17. Liquid air is stored in a tank 18. An expansion turbine 
25 and a gas turbine 29 are driven by a liquid air power generating 
equipment 20 to generate power. 
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-tV2 9cOSf^CJ: 04'ffl^:?-t'>'2 8T']B?56m 



ff)^^ii^mm^^2 6 - 1 ^i5ft. 2 e 

-1, 2 6-202gomtL. -?-Ofl!!<7)«^{40i 

tntxhh. 

[004 5] im(n%m(nm2im<^ikm'^zi5ux . 

A Ci X'tt^.S§l.X'ilP,^$ilT^^ S-, ( (51Ji(f 1 7 5 

• c mm) t'Sro. -?-io-95i7)^ms2 liMM^mmiR 
i^mmA 1 iz^^^ti. m^im^t txmsRi^mm^ 

[0046] {^Tii^y^Aomiii'^mizjtim^^ 

L. ^fe^^y;? <l> <2> tlCE#$ix 

(c«i^$ix, 4 0- c ssio?taiss\Sr/^a]-ri,. v^ai 

<2> rtlcMI.. X. S0c^^{41^}^a]S8C:A 
0. ^n^tlXm-t^J:^ . »a*Ulf-A'HRt=M$ 

fis, X, m^3sij5iR?^«S4 1 zmnLfzmmi. 

W/^mLfz^ttc'O. ffijg*'J1f-ACRHM$ii 

[004 7] WLWm.%CAESm.2 0iZii\\X. 
Wi.m 0*'(^cr)?g*2M 1 s.\m^m^2 2izii\^X 

fSL. ^fl:l£mafc^roTS^»S2 3T'®iS*'J-f 
-A'H R*^'^£7)Sp5t;»Kh w3T1JIlS!l$i^«EI55fi^'-t' 
y25^^^*>^^l^tTtt»S:L. fg«srff>.\ 
5SS^£^S^{4^^SfeS2 4tA0, ClClTS^hw 
4 T«$ixt:ili§l2 6-2(c7v-i.. 
[0048] S4II2 6-2 (Cg£A LfcS^ti^i-'^!.^- 
t>2 9*^A,a5S3 0tcSfitl$iXl.SWXO2!irIsIlRL 
T+ffB^:?-h>2 StSEALTft^Sr tTf6«Srff 
i\ ^or;3I»^7)«^{ig|Bifl2 6 - 1 icA 0 . 
- t'y 2 9 iOSfax-SffiSr ElflX Lfz^. m.^ 2 7 (eft 

m'^ix. nmft trnzmmz^^^ixt. ci^^jiat^* 

*]|feO»SiO?g*SmCAES»m2 0T'{i:. 

t->2 9iOSfmi^Sr2g£^S^IS2 6-l. 2 6-2T- 

[0049] iM(nmtikff)m2im^zi5\^x\t. m 1 

mtm.<r>^\mmcr)m.^z^t:t^t. ^x^-\iy 

nx'm.'thmA%\-^x^^Mwmw^A i -km 

ES^«2 0tCfcV^T(4. aS::^^aatCj: 
0MftLTIS^$-li:2.fc*C. *';^:J'-h*>2 9<0SfS» 
^ 2g<7)S^§| 2 6-1. 2 6 - 2T1»II|JR L-C*©» 

[0050] ll3l43|s:5|HB<^|ISfi<7)«3J^!Bt-«Sl.g^ 

^1 hW^^m2 0 1 ?r€-g~t, iix^-\:ym3^ 
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[00 51] lastcfcv^T. ^-^^ ji^mi tis^i^ 
<r>m.i%mt>zi5i^x . mmmocowmi it-^m 

G^.5lg|l 2i}-(y^)^%i'S.^z:<^ntfzr±^<r>-ncrM 
[00 52 ].S-&l|MX{CtJV^T{ilK5ivSAF*»4>iaX 

Lfz±%aBih^^^^fz }iim.-^L.'^i,zm^m.m 

2 0<Dm.^^>9 1 St^hcr,mW'Sk%crs-U 1 a2 $-1* 
aiLTig^L, iSiS (0iJi.(f;^MJ:Ol 0-2 0- C 

2lciS^$-ti-|>. Zfii,zi.^mM.timiS\L. iSX9- 

t>4coai:^ia!ra*'mi.. 

[ 0 0 5 3 3 gil}^^«ilJl BT'^SUvTBOcT) 

1 %i}^h(m.^&. 1 a, t-^tMAX[^{ClSlt$ 
it, n'^<^<Ss^<V^n'S.%tts:')XiixS-\CyA<r)X3 

■fh . L crs^M'&m.m^ 2 0 0 " c uui(5o?&aism 

[00 54] *^BJtOgl?^:5'-t'>'%^i^;^TA 

i^(n'mk<mm,z'o\ytmA. 9 ta-c^v^TiKHj-r 

i.. ^•f®4(i5fe(ci«HBU>:0Hc^-rillfe<omiJ^S 

'■mthif. wm\z\tm^wLm\ ^■b^hm:^^<r> 

/^a]Smi:UT;5r;^;?-h'y4'\ttJ^L, -^OiaSft^-E 

[ 0 0 5 5 ] 0 5 MMzw^fi \^fzm 2 (c^-rniiiiom 2 
^■ti.-m.^m^xw^mmm'm^A 1 srsiit. 

LT?$aiS^:?-7AC"T?$aJS»t t 
[ 0 Q 5 6 ] II 6 W$fe(cSiBJ Ufcll 3 (C^-f ^HOM 3 

^(^<%m%x'h^^v, tMi^smi a.^mM<%m^ 

MAXtwifilift. ?fefflSm2:^'X:J'-t>4^flt|A^|, 

[00 57] m7i,i:^wM(^mm^m4mmiz^m<^ 

9 - "Cv^^l^XrJ^a^ijX -h'>-<^asmo»^0 



X'hh, m\Zii\^X. '!n^2Tm.l\m^A'7}V%% 
OjeSS{:*$i^Tl±, ffifi«2*»ii>»Sv$itJ^»S§i:?- 

5AC' C/^ffl^il/cJ^ffl^c ai {iLNG^^SSA 
CFlC#*^il-i>. LNGM^ACFWiLNaffi^l 

[0058] «!-9T*ll;te<?)m4JgSlt3fcV^TJi. LN 
G'Sm 1 f 2- L N GMI&§I A C F T-m-fL? -I+T 

LNG^^bMf SrJ|^5g4£0jjffi 
t l-X^'th<ryx'-yx^2^(rsm^^<mth:L):.fj: 

[0059] m8ii^^mcomtmm5Bmi.z^hm^ 

t-*S. 1?-t2Jb^7{i1t^>f^;Him 
l(r)S-$:ffi^TS>0, KfClKB^S^OtiOrS)!.. 
cr)mmiZi5\,^Xii. )^iie.^V7A 1 ti8JR/#«a4 2 1 
^•fflV^TJ^aJ^iT)?^^?-^??. ?^:?y:741(J02. 
TK^HJUc^.c7)J:|^^:<4.[g^c•fci:^JJg2:IS{t, J^^k^y 
9 <1> t^iif.^y^ <2> t(CE:«-$tLTfeO. W 
J$«m2T'}^*wcr2:/^*:?>'i? <1) tciHO. M 

0<^}#*wc2'}#a-rs«fi&-c'As. <i> 

abix{fCTK(i«B&tTtSv^. 
[0060] ±giD||ifeom5B®fci3V^T{i, ®IR?% 
mfe4 2(±«fi*'jHf-.'N'HR*-^>ffl7Khw, 
ti, iSiR?^aii4 \\tZ(mMx:mi^fi. tt^^t/;: 
^iOlSia* c wi ' (iffijg* K -f-Ac R(cM LT . 
®lR?#»[t84 2T-{i?fe*wcj •S-}#*^'>-^' < 1 > t^jM 

, >^ 4 1 ^ < 1 > *»A>cO?^aJ;^w c , 

^:J'-7AC"-C-?#aJ^S:?^»L. #iSL3twc2 
t^r-3Tia*:5'>'^4 lO <2> -N^O. ;;*>4.wc 

[006 1 ] <^W^\X^im%9-yKC ' ' T-J^a? 

ii. ijxs-'cvA'^m^^tx.h. ^^miomsmmx- 
i,m 2 iZ7f:-tm&(7)m 2 mmmms x'<^m^mLiS. 

^:mmttmm^mmA2im'>tzi>cr,x'h>). ms& 
eof^2mmtmmiz^msM.i:i^miz^&T^ 5 1<?) 

3^ 0 H R*^4.S^7KSr H R S GO*&*5^^fAai-r5^^t 

cwi &CR. hwi SiHmm^mz^ih-B 

^!i=5:V^. (CR, HR{SmLT^8Sfc'dL^iI*SL 

[0062] m9ti:^m<Dm}i&(omemmiz^hm 
f-^'y^n.i^xT'M.ffii^x^-h'yi^wtEfs.t^^m 
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tt, <i> k^yki^y^ <2> tizm^^ti 

[0063] ±ie£7)^ISOm6»CfcV'>T{i, Ui^^ 
iilO*»^>tfO?^fSv,vi i:'^^9y9A\(r>i\){zm 
XL. <i < 1 > |^-C**l=A:^U^'^'LTI?*L. *S 

izmith^tifix't. mi^f^-y^r-^rWimtL 
I.. 

[00 64] :i(r>^mzii\^x . /^r7K^>^'4 lo^i 
< 1 > *^ f>{i;J^*w c 1 if<^&^9 - 7 A C • ' tS*^ 
ti. <^mS^k^mL. }^&^\iiJXif-\fyA\,z^. 

\.i:^:/tcify9Al<r)&S!.^y9 <2> (cMSiiS. 
r^y^' <2>*^^>iO;^Kwc2'(4:?-;KJ^a«4 3tI^*» 
ix, ::^t'Jfefi]$fLT?^*^>7 <l> c 

# I. i: *tc. ^-mmm 3 1 efffl LTie»B*t{4c 

^'-^:i^«tl4 3J4^>''y:J'T-yrffltLTffiffltl. 
[0065] mzWl?^(rm^<^Bm\,Z'0\^X . m^<7) 

A'7.9->zy'^^i%&^^^imm Lfzmmcr)mmi;z-o\,^ 
xmmth. t-f, mioii^izmmtfzmi^zTiKtm 
itom 1 mmx'ff)mi%&comx'hi:<oxmL\>mmi 
mtht^. m^mizum-^i^mmuxx'^fsMAFi- 

Uzi^ a a t m%^^ 1 0 f)-hcr)^mv b i 
m-^l. :^'x^-t'y2coi&%tthi:>coX'h*). i^x 

9-'^y(mLfii,mw&sx'^m:%h<r)x:-wmzwt> 
r ■ wik\j-k%i 0 1 1 0- c mAx% 
ij7.^-\Ly2^<r>'S^^mt:.):.ifx% h i><^X'h 

[ 0 0 6 6 ] n 1 1 \i%\,zm^ttzm3 i^^-r^os 
3 mmx'cr>^m^m<r)mx-h t (ox-m t v ■^mm'^a&i- 

I. *\ £2t:WCC{4ll 1 0 1 [3] t < ig-^/^aiflM XT'±^ 
a a t 1 Of^J^mv t ^S^t *J4|3| tt' 

h'o. mzm&m2opi,<r,mi^^\ at:^-^m<o 

( 0 0 6 7 ] 121 2{4*^Ji7)^C0||7jeMti^ll.S 



4 < 1 > ^;JS«$^lT^r^|)?^*T')*»$ 

ill, :^aaS-?^a]Uc*{±?^*:5'>'^7 4 IcOStK:? 

<2> i^J^iiSlftSIPMXT'J^a^fLTt: 
:/^a a{4lg-&^MXtCfcV^TSgJ^ISiic7)?^«f^v 

^*J:0t®?aoiR§vt'5r0ffifilS2^iRm$ 

x&hi'ihmicoif^i,zm^th!mii^j:^\ x««ia 

0 A C " - 4 1 I^CT) y i: ^iiib I) Vi« 4?ti $ -If-T t. 

[0068] :i?:mm<^m7mmi'Zj:tll.S. ^^aatt^f 
)^35MsPUXX'h(>*^tiifyi%yi<.i^yi'4 lO^fe^KT 

1 Jg»<7)i/XTA J: <0 OUSIt^rSii?. 
[ 0 0 6 9 ] 0 1 3 i±±mzSPM(^m&<^^ 1 -^7Jg 

«i 1 0 cojkmmx-h o , ^fettftaj ttz tt^x-hh cox-m 

iHil It-BEffiL, ^iO^frLNG^^SgACFT-L 

5Sf^. ix'-mrm^^xmitt. ^^imi^ 

■C*®flJffl-ri), V^t>t9>&0ne through ^-^SrSffltT 
l,^|.£r)T^^XTA*^^y>'^'^'^^^fi!^•C'#i.. aaj 
m^E^ . iagX'Xfx - t-y I. i: # J4 

[ 0 0 7 0 ] X. flSiasmv aiimt-^izmwm. i 

ai:^:4^l^0OSSvT'*l.3&5. iOftiaSMvati 

1 tcfcv^T*';^ ^- t'y®5l^?^5WS 
^OJ^atc^rSifOffl^iil.. Miz:^i^XT.i*ltA':^^- 

[007 1 ] 01 4{42|s:%BSOg^?^^'-t'y^mi';^T 
Ac7)?g{!|:SmCAESf6^£^XTA2 0T\ Mfeomi 

3*^4 ^flEE5I:?-t'y2 5APt-c^f^llliR2rii?a 

f>2 8T-l,'e<7)[IIlR^^^l;l::t](::e^L. Stfi:*^ 
g2r :?-t'y 2 9 i: L, -e^oSf^^^'^^A^^^OSf^illl 
lRLTMS04"JEffiJ5i:J'-t>2 8X'^mmLX\>-^ 

[ 0 0 7 2 ] 01 5{i:*?&B30g^/^:J'-b'y^l;->;^T 

i^coS[*S^CAES5£l;x;^TA2 0T, iBli;<*^ 
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9-1, 29-2X'mmtXoizL. *ffMI^-t* 

coo73]iai6. 17 \timmm6frMmw>z 
ii^:?-t>$-}^a]-ri,^at'j>§. i^hh/jm^t 

[0 0 74] 111 6{iffiEM5l:?-t'y2 9<7)^|B|jR 

asicB^S2 6ijoffiiasms-«^L. 
• -^h'y 2 8 offin I ucwssi-ri.. -eossmtUTJii 

1> 2 80Si*|l|I|2fm:{t5S§v*^«?St-4 

fz»imm^x'imA.x>mit ^wn^-fh, ^oaffl 

(i < B > T1i. ^m.(n-<m^$^<r)h--k BUK L . < A > 
tta. 2 9T-t73J^»2^{i±gE («E) {i*>i^TS[ 

[ 0 0 7 5 ] X lai i\m2\,ZTkf%mr>%2wm> 

2SS4S 2 6-1. 26-2 r^r-ri. i^:^TATOffi 
E^;? - h'y 2 6 - 1 cOSJ#a]<?)fl?!lT-fc 0 . ^Of^ 

[ 0 0 7 6 ] 01 d,\iim^m%m!m9im<z<^hu 
^9->ii^'m>7.rJ^<ryk^(n>mmxh'^. 'm-x 
iT^-r^^\m 2 ti^-r^iicDm 2mBbmti:>(^x'h 
I. m stiijv^T. m2ff)m%mmi o^^^sees 

111 i ^^L. m^^m^-(^>i^m^mif)^(^cm 

T?#a L^>:f^. ^izmrnkX-mt^tl XoizLt:i, 
(nx:hh. • ' 

[00 77] X, ll2l;fc{tl.?Sfr^CAES|gmiS. 

112 0{iJl. HI 6l;S^tlgS^(cJ:l.<gEM5i:?- 
t><?)K?#SJSr«ffi L/C i <?) . ^Jia 1 7 {c*f 2 S 
S*T-i7)S}^a]Sr«ffl L/c?S*^C A E S %n.i^Xr 
AfciS^LTtj:<. 2|s^gom 9 imx:\m 1 6 
■fffiE:?-t'y(7)SJ#a]S-SffltTv^i>. :L<ni,^t£% 

[0078] 



Tkx-mtismm^. ^sssjm^x'm.^tdis. 

m%-k'mtnz'm.^x:mm^^%r<i o ax^- 
\:ymmy^ v<mwiA hiir Lm^wm^ - f 
v\!zw.-m^^ipt>ts:^ : mm.-^M^iv?tm!mt 

hmmmii7^9-^v. i3iEaiii*>4>oESB2msr 

fkwmtcmi.t\^x\^h . t<r,i.ots:^mzi^ . 
m^^mxM L N Q,^m-^fm-fh(r>x'smm%m^< 

^■ssimi^xm.\.xmn\zim\^. mmmht 

Mz. «^-t>f 9t\^^m)^h<r>m'mx\i.imz}[. 

'^w.m%'^mL'^^h<^x'm^(r)%\^%^^mt^£ 

MIC. 9 )V^^m\,zii\rC\i. msi'^ 

-h-Wmmtnz. ^.tv^z^TL. n-:?^Mo?^a 
1tJ>«. tMiMtctMSD-r ^ t C J: 0 . 

^izmk'^ii^ffyi^w.z^-h ■ mrnf^L-fh, ax^ 

[007 9] *^H^C7) (2) . (3). (4){CfcV^T 

mmm^zxii%7inzir,yi:^ti. mi^mmm 
■x\ i^&?^^9-ynmmf3^&<^j:'o. pRmmmt: 
<^x'hi. 

[ 0 0 8 0 ] X, m-^-f-! 9)u^mmm<^si^%9- 
yii(5) izm-^xiimsi^^^^m^^xm^^mmt^p^ 

fflv\ LiiGm<7)fs,imTi^&^m&tx\<^i>ff) 

x\ ( 5 ) x'i±mm(^mimmiii}^&ip'o . x{6)x 
imitLNGfmimm^fComi ixmmth<DX'm 

[0081] *l%Hjc7)ii^Hf>f i?;P?imiS«<Ol^SSt 
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a {7) nwmmt^ikmfj^hmw^mt , zti 

X. (10) tii>»r^T{i;<?;55.^-t>«<^a]S 

(finiiR) m^i^-y^xomtLxmr^. m 

$ • ai:t]*i(ii]±: (11) lcfcv^TJi;*^iST-?^iir» 
§t&tOT'jlffl*^'U^1-V\ IStc. (12) (riJV^T 

{i. ( 1) . ( 2 ) «oi6HB t mkmrn^hixh t * 
13 , m^mmi^^^wtc^im i>(ox:s>i . 

mi ] :^^m<7)mmff)mimBiz^h$^<^i'-\iy^ 
l&i^X TM.cr>±wmmx'h h . 

m'^x T^<o±i^jmmx'h i . 
mx'h^. 

ymssmmxhi, 

[05] *%B^o^iiiom 2 mmzmm itz^x ^ - f 
[117 ] ^^m(r>mm<7)m4mmi.zmhm^-'t'y% 

myxrMzi5(,f hi}X^- t'y^&aS^^T'fc 

I.. 
I.. 

m9\i?^fi(r>%m.cn%bmw.z\%hW^9->^y^ 

[0101 *56H30|IM<^ll 1 J^JStCiiffl Utax ^- 
[HI 1 ] ^^sflco^o^SWCjifflL/i;^^;^:?- 
[Hi 23 2|s^HJiO^MiO|g7m^C«|,?lg?^^'-h> 

I.. 

[013 3 i?mi<rmi<m\--%i'm},z^hm^9 
[014] ^^ajco^oB 1 mmrjm^ixtM.'s. 



A E S ^m<7)^^0T-S) I. . 

[015] im^<n%mr>%2mw>zmi%iifdm& 

SiC A E S ^m«O^0Tj> h . 

[016] *%BBosi6«om8j^Bt<^-i.aiJ^^-t'y 

[017] *^H^;^^Jfe<^m8J^®fc«^l.ffi«0WSr5rr 
[018] on 9 Jg®C^;b S ?S*S^ 

[019] «!*O;!rx:?-t>lR5«^aiSIB«03^^t' 

[02 0 ] *l6HB<o^fe^Ttt^is^:figsas?fe^- t'y^ui^ 

XTACO^i^0t-<bl). 
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